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Background
Key to the clinical management of melanoma is the devel-
opment of new diagnostic tools that predict individual
patient prognosis and select from potential treatments
those which may be effective. Identifying individual bio-
markers in tumour cells to predict susceptibility to apop-
totic cell death has thus far been largely unsuccessful, as
apoptosis pathways show a high degree of signalling
redundancy.
Methods
DR_MOMP [1] and ApoptoCell [2] are mathematical sys-
tems biology models of the mitochondrial outer mem-
brane permeabilisation and execution stages of the
apoptosis pathway, respectively, that take into account the
complex nature of apoptosis regulation. Both models use a
network of ordinary differential equations representing
measured protein concentrations and reaction kinetics. In
this study we combine these models and compare model
predictions to experimental measurements of cell death in
a range of melanoma cell-lines that were treated with
different cytotoxic agents.
Results
The combined approach is found to outperform either
individual model in predicting strong and weak responses
to treatment with cell death inducing drugs.
Conclusions
This work may provide a basis for the development of
improved prediction tools for clinical treatment outcomes
and treatment selection in melanoma.
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